Abstract
Introduction
As European transition countries are mostly small open economies, which rely a lot on export as a source of revenue, the position of trade balance plays an important role in enhancing/deteriorating growth. Bahmani-Oskooee and Kutan (2009) argue that trends in trade balance in these countries are also important for achieving the real economic convergence toward the EU standards. Additionally, movements in trade balance are especially important for countries with rigid monetary regimes since these are the main source of change of monetary base. Therefore, deteriorating trade balances might have even more pronounced contractionary effect on the economies with rigid monetary regimes. Since the changes in the exchange rate can affect trade balances frequently raised question in macroeconomic theory and practice is whether the alteration of the exchange rate could be beneficial for these economies. If there is a long term positive effect of the exchange rate change on trade balance then rigid monetary regimes could be observed as impediments to growth induced by this positive movement of trade balance.
European transition countries mostly have fixed or relatively fixed exchange rate regimes, which are therefore sometimes blamed for inability to adjust trade balance through nominal exchange rate changes. However, even when available, this instrument does not always prove to have the expected effect, especially in the short term (due to delay in reaction of markets on exchange rate change -the phenomenon known as a J-curve) and in particular for import dependent countries. Therefore, prior to deciding whether to alter the exchange rate, it is important to investigate whether there is effect of (real) exchange rate changes on trade balance, and also how (real) exchange rate changes affect countries' competitiveness. Studies which investigate the effect of REER on trade balance found no conclusive results. Bahmani-Oskooee and Kutan (2009) investigated this effect for 11 east European countries individually and find no long-run relationship between real effective exchange rate and the trade balance, while Arize et al. (2017) find that a real depreciation in investigated Asian countries improves the trade balance. Bleaney and Tian (2014) also find trade balance improvement after real depreciation in all investigated 87 countries, with slower adjustment for industrial countries. Falk (2008) investigates cross-country differences between industrialized countries and finds that depreciation of REER index leads to an improvement in trade balance, though in countries with trade balance deficit it is much less sensitive to movements in the REER index. None of the studies investigated the effect of REER for European transition countries specifically. Therefore, this paper aims to fill this gap by estimating this effect in European transition countries, starting from the hypothesis of the adverse effect of REER (that the real depreciation of national currency with respect to trading partner currencies negatively affects trade balance) on trade balance due to import dependence and export limitations in these countries.
After a short theoretical framework and the literature review in Section 2, methodology for the analysis is presented in Section 3. Based on similar studies, but accounting for sample specifics, the model is specified and empirical analysis presented in Section 4. Section 5 discusses the results, highlights the contribution and limitations of the paper and gives policy recommendations. In the final section the conclusions of the research are drown.
Literature review
According to international trade theory currency depreciation/devaluation should reduce trade deficit as it makes imports more expensive and exports cheaper. However, import dependence (unavailability of adequate local substitutes) and lack of export capacity and competitiveness could induce an adverse effect of exchange rate depreciation/devaluation on trade balance, especially in the short term (the phenomenon known as J-curve). Namely, if price elasticities are low, the effect of the real exchange rate changes is likely to be adverse: if domestic demand is inelastic to increase in import prices (due to unavailability of adequate substitute) and/or foreign demand (the demand of trading partners of the observed country) is inelastic towards the decrease in prices of goods/services that are exported from the observed country and/or the observed country has low supply elasticity, meaning that even though the demand for the exported goods/services is increased due to lower export prices, there is no enough capacity in the country to satisfy that increased demand. If these inelasticities are present, the country's trade balance will not benefit from the REER depreciation since it would import the same amount but at higher prices and export the same amount at lower prices. McKinnon (1963) argues that exchange rate changes in a relatively open economy are not likely to result in increased competitiveness as the expected positive effect of exchange rate depreciation on exports is likely to be offset by increase in costs and consequently domestic wages and prices. This is especially the case for small price-taker economies. This argument is also supported in subsequent studies (Sepp and Randveer, 2002; Davies and Green, 2010) . In the long term it is expected that the exchange rate change will adjust trade balance, even though in the very long run the effect should be neutral since only increased productivity can lead towards the trade adjustment. However, these short and long runs could not be precisely specified and generalised and differ between countries.
Though fixed exchange rate regimes are sometimes "accused" for inability of current account adjustment there is no unambiguous empirical evidence which supports this statement. Some studies find no empirical evidence about the difference in the effect of exchange rate regime on trade/current account balance (Berka et al., 2012; Chinn and Wei, 2013) . Other studies find that exchange rate flexibility significantly affects external adjustment (Herrmann, 2009 ; Ghosh et al., Zb. rad. Ekon. fak. Rij. • 2017 • vol. 35 • no. 2 • 277-299 2013). Based on these mixed empirical implications, Ghosh et al. (2014) conclude that 'the profession is far from a consensus on the role of flexible exchange rates in facilitating external adjustment'. These ambiguous results might be caused by the fact that even when the exchange rate regime is fixed adjustment of trade balance could be achieved through changes in the prices and productivity. Additionally, currency still fluctuates against other currencies which could also contribute the adjustment process. Therefore, to account for these effects some studies assess the effect of real effective exchange rate (REER) on trade balance.
Most of the empirical studies which investigate the effect of REER on trade balance focus on individual countries. Findings from these studies are also inconclusive. Senadheera (2015) finds no long-run relationship between real effective exchange rate and the trade balance, while he finds an adverse effect of nominal effective exchange rate on trade balance. Namely, according to their results, depreciation of nominal effective exchange rate lead to a deterioration of the trade balance in the long run in Sri Lanka. Stucka (2004) estimated the effect of permanent domestic currency depreciation on trade balance in Croatia. He finds the evidence of the J-curve in Croatia and, even though he finds some evidence of the positive effect of currency depreciation on trade balance, he concluded that it is questionable whether permanent depreciation is desirable to improve the trade balance, taking into account potential adverse effects on the rest of the economy. Petrovic and Gligoric (2010) also find that exchange rate depreciation in Serbia improves trade balance in the long run, while giving rise to a J-curve effect in the short run. Arize et al. (2017) examines the impact of real effective exchange rate on trade balance in eight Asian countries. His results suggest that, in the long run, a real depreciation in these countries improves the trade balance, but imply that the currency depreciation or devaluation can be successful over the long term only if the authorities are willing and able to accompany the exchange-rate policy with other appropriate policies to halt the process that started the trade imbalance. Bahmani-Oskooee and Kutan (2009) investigate the effect of REER on trade balance in 11 east European emerging economies, most of which are the new EU members or the candidate countries, for the period 1990-2004. Their results indicate that there is no long run effect of these countries' currency real depreciation on trade balance and they make a policy implication that policymakers in these countries may not use exchange rate policy for trade balancing and enhancing economic growth. They also suggest that reduction of exchange rate fluctuation is likely to be beneficial for these countries on their way to the Eurozone. However, their analysis is conducted for each country separately.
There are few studies which use panel data in order to investigate differences between the effects of exchange rate on trade balance across countries of different types. Allen (2006) examines the impact of nominal exchange rate movements on the trade balance in a panel of 46 (mostly) middle-income and emerging market countries over the period 1980−2005. He notes that the response of a country's 281 trade balance depends crucially on the market structure of its exports; whether it primarily exports goods for which there is highly elastic demand at a given world price, or differentiated products with downward sloping demand curves. Nicita (2013) investigates the importance of exchange rates on international trade by analysing the impact that exchange rate volatility and misalignment have on trade and then by exploring whether exchange rate misalignments affect governments' decisions regarding trade policies on a sample of 100 countries. Their findings suggest the importance of exchange rate misalignment while disregarding that of exchange rate volatility. However, in their literature review Auboin and Ruta (2011) , after consulting a large literature on the same issue, conclude that on average, exchange rate volatility has a negative impact on trade flows, but that the extent of this effect depends on a number of factors (such as hedging instruments, the structure of production and the degree of economic integration across countries). Regarding the exchange rate misalignments, the empirical results analysed in Auboin and Ruta (2011) mostly confirm that short-run effects can exist, but their size and persistence over time are not consistent across different studies and the impact again depends on number of features. Bleaney and Tian (2014) use a large dataset of 87 countries to investigate differences between three country groups: industrial, developing and emerging. Their findings suggest trade balance improvement after real depreciation in all countries, with slower adjustment for industrial countries. Falk (2008) investigates crosscountry differences between industrialized countries. He finds that depreciation of REER index leads to an improvement in trade balance, though in countries with trade balance deficit it is much less sensitive to movements in the REER index. However, there is no study which estimates the effect of REER on trade balance in European transition countries. Our analysis considers European transition countries which differ in the level of development as well as exchange rate regimes used. This allows us to estimate the effect of REER on trade balance under different exchange rate regimes and socio-economic circumstances. However, the common characteristics of these counties are the transition process towards the market economy (though the countries are at different stages of transition) and their orientation towards European integration, which will be discussed in more details in Section 4.
Methodology
To estimate the effect of different determinants on trade balance, first static fixed effect model has been used as it allows to control for countries' specifics not included in the model. Fixed effect model is usually applied for trade balance equation in multi-country empirical analysis (Falk, 2008; Bleaney and Tian, 2014) . Falk (2008) derives the trade balance equation from theoretical model introduced by Goldstein and Khan (1985) . He includes logarithm of real effective exchange rate, weighted average real GDP per capita of the 40 major trading partners, real domestic GDP per capita, the primary (fiscal) balance as a percentage of GDP Zb. rad. Ekon. fak. Rij. • 2017 • vol. 35 • no. 2 • 277-299 and controls for country effects. Bahmani-Oskooe and Kutan (2009) control for the same variables as Falk (2008) except fiscal balance. Bleaney and Tian (2014) control for log-changes of REER, terms of trade, GDP growth, country and time fixed effects. Additionally, the control for the foreign direct investment (as a percentage of GDP), labour productivity and EU and EMU membership has been conducted. Rationale for inclusion of each variable and the expected results of the included variables will be further explained. Following the above, the model is specified in Equation 1:
where XM is a trade balance (measures used for this variable are explained below), REER is real effective exchange rate (contemporaneous and lagged values), GDPpc is real GDP per capita, GDPg is real GDP growth, GC is government consumption as a percentage of GDP, ToT is terms of trade, EU and EMU are dummy variables which are one for EU (EMU) member states (in years when they were member states), LABPRO is labour productivity measured as output per employed person, FDI is foreign direct investment, measured as a percentage of FDI inflow of GDP, X is country fixed effect and D time fixed effects. εit is the error term assumed to be identically and independently distributed with a zero mean and constant variance. Since it is assumed that any change in other countries' level of income which could affect trade balance would be reflected in real effective exchange rate, the control for trading partners' GDP per capita is not applicable. In order to account for difference in the level of labour productivity, which should be one of the major determinants of trade competitiveness, other than those already accounted for by differences in prices captured by REER, the control for labour productivity has been included. Additionally, this research includes EU and EMU variables since, after becoming EU members, countries have different trade policy and after joining the monetary union they lose any option to alter the nominal exchange rate individually. Subsequently, in this research the lagged values of REER have been added to test for longer term effect in static model, as suggested by Bleaney and Tian (2014) .
However, since it can be assumed that the last year's trade balance has an effect on this year's trade balance, the dynamics in this model has been included as to estimate the model (Equation 2) by using generalised method of moments (GMM).
Test for serial correlation will also be used as an indication of need for including dynamics in the model. All GMM techniques for estimating dynamic panel models 283 are argued to be suitable for panels with wide cross section (N) and short time series (T). Other advantages of the GMM are that distributional assumptions, such as normality, are not required and that it enables us to control for unobserved heterogeneity of the same countries over time (Verbeek, 2004) . The ArellanoBover/Blundell-Bond (so called 'system' GMM) builds a system of two equations: a difference equation which is instrumented by levels; and a levels equation instrumented by first differences. 'System' GMM is more comprehensive than 'difference' GMM 4 , since lagged levels (used in 'difference' GMM) are argued to be rather poor instruments for first differenced variables, especially for variables that are close to a random walk, which is frequently the case with macroeconomic variables (Baum, 2006) . Additionally, GMM allows us to treat some variables as endogenous (this will be specified in the next section). More specific issues regarding the methodology are discussed in the next section with the results.
Empirical data and analysis
The analysis includes all European transition countries (determined as transition countries by European Bank for Reconstruction and Development), except Kosovo and Montenegro due to data limitation. However, 17 countries included in the analysis could be divided in subgroups based on their size, level of development, geographical position and progress toward European integration. Some of the countries from the sample are already members of European Union (Bulgaria, Croatia, Cyprus, Estonia, Greece, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia), some of which are already European monetary union members (Cyprus, Estonia, Greece, Lithuania and Slovenia). Others are in the process of accession in the EU (Albania, Bosnia and Herzegovina, Macedonia, Serbia and Turkey). Therefore, the empirical analysis has been done to control for these differences. Regarding the exchange rate regime in the countries from the sample it does not differ much during the observed period. Countries mostly fixed their currencies against euro Zb. rad. Ekon. fak. Rij. • 2017 • vol. 35 • no. 2 • 277-299 After conducting the analysis for the sample of 17 countries, the focus has been put on 6 economies which belong to the same (Balkan) region and which are among the least developed European transition countries (see Figure 1) . These countries are Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Macedonia and Serbia. The estimation of this subsample serves as a robustness check and these countries are chosen given that they belong to the same region and are at more similar level of development. There are different measures of trade balance used in studies: difference between export and import weighted by total value of trade (Bleaney and Tian, 2014) , difference between exports and imports as a ratio of nominal GDP (Falk, 2008) and log exports to imports ratio (Bahmani-Oskooee and Kutan, 2009) -the last measure is also suggested as an alternative measure by Falk (2008) and Bleaney and Tian (2014) . In our analysis the export -import ratio (X/M) has been used. In order not to neglect the fact that trade balance can improve at the expense of decreased openness, which is not beneficial for a country, the export import ratio has been weighted by trade openness (calculated as a sum of values of exports and imports as a percentage of GDP) (X/M*Open), which was not done in previous studies. Next, the rationale and expected effect of independent variables are discussed and descriptive statistics presented.
The decline in the REER reflects the reduction in cost of producing domestic goods due to depreciation/devaluation of domestic currency to currency of 285 trading partners and/or due to beneficial inflation difference in domestic economy compared to those in trading partners' economies. This should consequently increase export competitiveness and positively affect trade balance, although, as noted in Section 2, this effect might be adverse due to import dependence and/or lack of export capacity, which could be the case in our sample since the observed countries are transition, mostly import dependent, countries. This research includes GDP per capita to control for differences in the level of development between countries and it has been expected that richer countries would spend more on imports, therefore deteriorating trade balance. The same logic lies behind the expected effect of GDP growth variable. Furthermore, the government consumption is expected to have negative effect on trade balance as expenditure of public sector might be discouraging for the private export sector. This is especially the case for countries in transition that are usually faced with high level of so called unproductive consumption, not directed for development but could crowd out private investments, some of which are export oriented and/or substitute import oriented. We expect positive sign on labour productivity since higher productivity should make export goods more competitive and therefore increase trade surplus/ decrease trade deficit. Higher FDI inflows should negatively affect trade balance since additional resources are brought to the countries and are expected to increase consumption, part of which is the consumption of import goods. In Table  1 summary statistics for included variables is presented. Data for all variables except REER, FDI and labour productivity are from World Development Indicator database. The data for REER and FDI are from UNCTAD database. Data for labour productivity is from Total economy database. There are some missing values 6 and therefore our panel is unbalanced. Rij. • 2017 • vol. 35 • no. 2 • 277-299 As noted in the previous section, fixed effect model is used for estimating the static model. Hausman specification test was performed in Stata and the respective p-value of 0.0000 suggests that the null hypothesis that the random effects estimator is consistent is soundly rejected. This suggests that the fixed effects is the more appropriate than random effects estimator for this estimation. Moreover, fixed effect model allows us to control for country specifics not controlled by variables included in the model. The results of fixed effect estimation are presented in Table 2 . 
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As noted in the previous section, in the first estimation (results in the second column) the coverage of imports by exports is used as the dependent variable and only contemporaneous values of REER are used. In the second estimation the same measure for the dependent variable is used, but lagged values of REER are also included in the model (the results in the third column). In the third estimation, exportimport ratio is weighted by openness (the dependent variable) and again lagged and contemporaneous values of REER are controlled for (the results in the fourth column).
According to the static analysis the real effective exchange rate appreciation improves trade balance in European transition countries over the period 2000-2015. The first lag of REER is also significant and positive while the second leg is significant and negative (when XM is used as the dependent variable) and insignificant (when XM*openness is used as the dependent variable). This could be explained by high import dependence of European transition countries, especially in the short term. However, these results should be taken with a caution since autocorrelation is present and should be treated by introducing dynamics in the model. Therefore, the model using GMM and treating REER as endogenous has been estimated next, since it has been assumed that decline in trade deficit is likely to put a pressure on demand for domestic currency, consequently increasing REER. The results of dynamic estimation (Equation 2) are presented in Table 3 . Zb. rad. Ekon. fak. Rij. • 2017 • vol. 35 • no. 2 • 277-299 Highly significant and positive lagged dependent variable (L.LNXM and L.LNXM_ OPEN) implies that previous trends in trade balance affect current trends and that dynamic model is more appropriate for the estimation of this model. Moreover, the size of the coefficient on the lagged dependent variable from the dynamic estimation lies between the estimated values of the coefficients from, respectively, OLS and fixed effect estimation. In spite of our concerns over instrument validity, given the small sample size, this diagnostic check is consistent with the validity of the model (Table 4) . Due to our small sample, we used the minimum number of lags. However, even with a minimum number of lags we still have more instruments than groups, due to the small sample available, from only 17 countries (the number of instruments for each specification are 72 while the number of groups is 17, as noted in Table 4 ). Consequently, the Hansen version of the Sargan test is too weak, which is indicated by the p-value = 1.00, meaning that it is unable to reject the null hypothesis of instrument validity (strictly, the validity of the over-identifying instruments). However, the Sargan test is available and suggests that there is no problem with 289 instrument validity in the final specification (when export-import ratio weighted by trade openness is used as the dependent variable). Therefore, we should consider these results as most reliable. Moreover, tests for the first (m1) and second order autocorrelation (m2) suggest no problem with autocorrelation in the difference residuals, which is consistent with instrument validity. The m2+m1 procedure requires rejection of the null of m1, meaning that there is first-order autocorrelation, and "acceptance" of m2 null, meaning that there is no second-order autocorrelation; conditions which are satisfied in all specifications. Dynamic model results also imply positive and significant effect of REER on trade balance. Calculation of the long term effect imply the same finding. We also estimated the preferred model with the variable which controls for the differences in the exchange rate regimes (since the regimes are not the same across the countries and period observed) and this variable is not significant. Other results do not change significantly when this variable is added. As noted above, even though the regimes differ all countries tend to fix their currencies to the euro on their way to European (monetary) integration and even those with de facto crawling band vary mostly by +-5% (which is lower than required fluctuation in ERM II).
Next, we estimate the model on subsample of 6 Balkan transition countries: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Macedonia and Serbia. The estimation method is the same as for the large sample (results are reported in Table 5 ). Zb. rad. Ekon. fak. Rij. • 2017 • vol. 35 • no. 2 • 277-299 When the small sample is estimated by fixed effect model the test for serial correlation indicates that there is no problem with serial correlation when both contemporaneous and lagged values of REER are included in the model. Robust standard errors are used to control for heteroscedasticity. The results do not change significantly from those of the large sample, which could be used as an additional robustness check. Again, the effect of REER is positive and significant. When lagged values of REER are included the first lag is significant and positive while the second one is significant and negative when export-import ratio is used as the dependent variable and insignificant when this ratio is weighted by the level of openness. TOT variable is significant and positive in specifications in which lagged values of REER are included. Its sign is as expected since improved terms of trade are stimulating countries trade balance. In this sample government consumption is significant and negative also when contemporaneous and lagged values of REER are included, indicating that in these countries high government consumption is likely to be an impediment to export due to crowding out effect of private/export oriented investments by public expenditures. The dynamic estimation also suggests positive effect of REER. However, since the test for the serial correlation does not suggest problem with serial correlation for this sample and since the sample is too small (number of instrument is almost equal to number of observations) we do not report results from dynamic model (the results are presented in the appendix). In the next section, these results will be discussed in relation to previous studies as well as policy recommendations based on the findings in this research. 
Results and discussion
Movements in trade balance are particularly important since they directly affect countries' GDP. This is especially important for small export-oriented countries, but also for those that rely heavily on imports although they have domestic resources. Since one way to affect trade balance is through changes in the exchange rate, prior to making decision about altering the nominal exchange rate to adjust trade balance the effect of exchange rate changes on trade balance should be investigated. If countries do not have substitutes for imports or cannot increase capacity and competitiveness of exports the expected effect of exchange rate change will be absent. Previous studies which investigate the effect of REER on trade balance found no conclusive results and none of the studies estimate the effect for transition countries. Therefore, this paper aims to fill this gap by estimating this effect in European transition countries.
Since most of the European transition countries have fixed (some are already members of the Eurozone) or highly managed flexible exchange rate regimes the effect of real effective exchange rate, which accounts for relative changes in prices and changes in the exchange rate with all trading partners, is observed. The results of our empirical analysis suggest that the appreciation of real exchange rate improves trade balance (depreciation of REER deteriorates trade balance) in European transition countries, presumably due to high import dependence and lack of export capacity in these countries, which confirms our hypothesis. These results might be considered to be a support for individual analysis conducted for 11 individual European countries by Bahmani-Oskooee and Kutan (2009) in which they conclude that real depreciation is not effective in the long run and that policymakers in the countries they observed may not use exchange rate policy to adjust balance of trade and enhance economic growth. Since depreciation of real effective exchange rate leads to a deterioration of trade balance within our samples, it can be concluded that currency devaluation (where available) is not an effective policy tool to improve these transition countries' trade balance. Davies and Green (2010) provide evidence that changes in import prices as a consequence of a fall in the exchange rate are passed through to domestic prices more rapidly in emerging market economies, which could be used as an additional argument for the adverse effect of exchange rate change on trade balance. Moreover, in transition countries it is important to keep the monetary stability and the alteration of exchange rate for the purpose of stimulating export could disturb this stability (as it is likely that in these countries the political pressures on monetary authority would then increase). Countries should therefore use other policy tools to improve trade balance, by encouraging and supporting production and consumption of domestic goods, as well as increasing productivity in order to make domestic goods more competitive. However, prior to making a policy decision on future actions, the analysis should be conducted for each country separately (after a long enough time series of data Zb. rad. Ekon. fak. Rij. • 2017 • vol. 35 • no. 2 • 277-299 is available). Moreover, it would be useful to distinguish between import goods for the final consumption and those used as an intermediary goods for products which are being exported (these data were also not available for all countries in our sample). Furthermore, distinction between different industries would provide additional useful information. Therefore, further research should be directed to addressing more specific issues which would provide more explicit evidence for particular policy decisions. The aim of this paper is to give an initial insight into the effect of REER on trade balance in European transition countries and to argue against unsupported propositions regarding the need for higher flexibility of exchange rate regimes for adjusting trade balances in transition countries. In addition to our findings, which suggest that changes in the exchange rate do not necessarily provide the expected effect on trade balance, is the statement that small open economies (which is characteristic for most European transition countries) cannot achieve improvement in real macroeconomic performance through exchange rate flexibility (Schuler, 1996) .
Conclusion
Fixed, or highly managed floating, exchange rate regimes, which are used in most European transition countries, are sometimes argued to worsen the trade balance by keeping the currency overvalued. However, there is no empirical study that investigates this causality for European transition countries. The aim of this paper is to fill this gap by examining the effect of real effective exchange rate (hereafter REER) on trade balance in European transition economies over the period 2000-2015. By using fixed effect model for static and generalised method of moments for dynamic estimation, in this research it has been found that there is an adverse effect of the REER change on trade balance in European transition countries over the period 2000-2015, which confirms our hypothesis. Namely, depreciation of REER change deteriorates trade balance in European transition countries, which could be explained by high import dependence and low export capacity and competitiveness of transition countries, and by fast transmission of higher import prices into domestic prices. However, due to data limitation for all countries in the sample, this paper does not investigate the reasons behind the adverse effect of REER change on trade balance. Future research should assess which of the above named effects prevail across different countries and different industries. Findings in this paper imply that policymakers in European transition countries should not use exchange rate policy to improve trade balance. This is important in the light of their accession towards European and monetary integration, implying that these countries should focus more on using fiscal, rather than monetary (and exchange rate), policy to adjust trade balance, which is one of the required real convergence towards the EU standards. 
